We herein report an efficient constructive method for synthesis of structurally important Pyrroloisoquinoline-2,3-dione from dihydroisoquinoline through oxidative cyclisation. Process is optimised to give best efficiency at gram scale and laborious purification techniques such as column chromatography or recrystallisation were avoided in all steps further featuring uniqueness of this method as compared to the available literature.
Introduction
Multiannular heterocycles are frequently encountered in several anticancer, antiviral, antibacterial compounds and naturally occurring microbial or marine metabolites or phytochemicals. Pyrroloquinoline-1,2-diones [5] [6] [7] [8] [9] [10] [11] [12] [13] are observed in natural compounds such as telisatin A and B, laurodionine, annonbraine, methoxylettowianthine as depicted in Figure 1 . During our studies towards medicinally important organic heterocycles, [14] [15] [16] we encountered a route for synthesis of Pyrroloisoquinoline-2,3-dione [17] [18] [19] which are structurally similar to pyrroloquinoline-1,2-diones. In this paper we describe an efficient, gram scale, purification free method for synthesis of pyrroloisoquinoline-2,3-dione 1 from dihydroisoquinoline 2 through oxidative cyclisation.
Results and Discussion
We began by preparing secondary amide 3 of homoveratric acid and homoveratryl amine by two alternate methods 20 via acid chloride and via DCC coupling as described in scheme 1. © ARKAT USA, Inc On successful method development, we also propose herein a probable mechanistic pathway as described in scheme 4 for this constructive transformation. Dihydroisoquinoline 2 reacts with ethyl bromoacetate to form the quaternary ammonium salt. Addition of base gives enamine ester which undergoes intramolecular cyclisation to give pyrroloisoquinoline.
Further presence of base gives azomethine which undergoes aerobic oxidation to directly give pyrroloisoquinoline-2,3-dione 1. 
Conclusions
In conclusion, we have developed an efficient constructive method for synthesis of structurally important Pyrroloisoquinoline-2,3-dione from dihydroisoquinoline through oxidative cyclisation at gram scale. Laborious purification techniques such as column chromatography or recrystallisation were avoided in all steps further featuring uniqueness of this method.
Experimental Section
General. Reagents were purchased from Sigma-Aldrich and were used without further purification. IR spectra were recorded with Shimadzu FTIR instrument. 1 was added and stirred from 0 °C to r.t. for 24 h. Water (1 mL) and dioxane (2 mL) was added to this and stirred for 2 h. Solvent was removed under vacuum, CH 2 Cl 2 (25 mL) was added, cooled to 0 °C and filtered. The filtrate was again cooled to 0 °C and filtered. The solvent was removed under vacuum and product 3 was obtained as white solid in 81% (7.41 g) yield without any further purification. 1-(3,4-Dimethoxybenzyl)-6,7-dimethoxy-3,4-dihydroisoquinoline (2). Amide 3 (7.18 g, 20 mmol) was dissolved in dry toluene (10 mL) and freshly distilled POCl 3 (5 mL) was added slowly and refluxed for 4 h. The reaction mixture was then poured in ice and basified by cooled aq. NaOH solution (10 N) until pH 14. Dihydroisoquinoline 2 was then extracted in CH 2 Cl 2 (20 mL X 2), dried by passing through anhy. Na 2 SO 4 and concentrated under vacuum to give 71% (4.84 g) yield without any further purification. Viscous oil. 20 
